The temporal expression, cellular localization, and inhibition of the chemokines MIP-2 and MCP-1 after traumatic brain injury in the rat.
The expression of the neutrophil chemokine macrophage inflammatory protein-2 (MIP-2/CXCL2) and the monocyte chemokine monocyte chemotactic protein-1 (MCP-1/CCL2) have been described in glial cells in vitro but their origin following TBI has not been established. Furthermore, little is known of the modulation of these chemokines. Chemokine expression was investigated in male Sprague-Dawley rats following moderate lateral fluid percussion injury (LFPI). At 0, 4, 8, 12, and 24 h after injury, brains were harvested and MIP-2/CXCL2 and MCP-1/CCL2 levels measured by ELISA. To investigate the inhibition of chemokine expression a second cohort of animals received dexamethasone (1-15mg/kg), FK506 (1mg/kg), or vehicle, systemically, immediately after injury. These animals were sacrificed at the time of peak chemokine expression. A third cohort of animals was also sacrificed at the time of peak chemokine expression and immunohistochemistry performed for MIP-2/CXCL2 and MCP-1/CCL2. Following LFPI, chemokines were increased in the ipsilateral hemisphere, MIP-2/CXCL2 peaking at 4 h and MCP-1/CCL2 peaking at 8-12 h post-injury. Dexamethasone significantly reduced cortical MCP-1/CCL2, but not MIP-2/CXCL2 concentrations. FK506 did not inhibit chemokine expression. In undamaged brain, chemokine expression was localized to cells with a neuronal morphology. For MIP-2/CXCL2 this was supported by double staining for the neuronal antigen NeuN. In contused tissue, increased MIP-2/CXCL2 and MCP-1/CCL2 staining was visible in cells with the morphology of degenerating neurons. MIP-2/CXCL2 and MCP-1/CCL2 are increased after injury, and neurons appear to be the source of this expression. Chemokine expression was selectively inhibited by dexamethasone. The implications of this are discussed.